INTRODUCTION
During the last century many terms, such as dyspraxia, minimal brain dysfunction, sensory integrative dysfunction, and developmental coordination disorder have been used to describe children with clumsy motor behavior (Geuze et al., 2001 ; Henderson & Henderson, 2003) . But gradually it was realized that the heterogeneity in labels was confusing and counterproductive. Participants at an international, multidisciplinary consensus meeting in 1994 agreed to use the DSM-IV term Developmental Coordination Disorder or DCD (American Psychiatric Association, 1994; Polatajko et al., 1995) . The term DCD in general refers to children with normal intelligence who have poor motor coordination without evidence of frank neurological pathology, such as cerebral (C) (Touwen, 1987) . Examples of assessment techniques for the detection of MND are the assessments according to Touwen (1979) or Herzig (1987) for school age children or the technique of Hempel (1993) for children at pre-school age. The assessments require a thorough knowledge of the age-specific properties of the child's neuromotor performance. Essential to the diagnosis of MND is the presence of a cluster of signs of dysfunction. This means that the presence of a single sign of dysfunction,
The diagnosis DCD can also be given to children with mental retardation, in case the motor difficulties are in excess of those usually associated with mental retardation (DSM-IV).
such as the isolated presence of a Babinski sign, does not allow for the label MND. The clusters are organized according to the functional, neurobehavioral subsystems of the nervous system used in clinical practice (Touwen, 1979; Hadders-Algra et al., 1988a (Timiras, 1972) . The onset of puberty is also accompanied by a rise in gonadal hormones, such as estrogens in girls and androgens in boys. In the brain, the androgens are metabolized into estrogens (Jacobson, 1991; Martini & Melcangi, 1991 Hampson (1990) demonstrated that an increase in estrogen level can result in an improvement of motor performance. Thus, one could speculate that an increase in estrogen-level might induce a decline in MND.
Because of the developmental changes in MND, the criteria for simple and complex MND are agespecific. Before the onset of puberty the distinction is based on the number of clusters of dysfunction that the child exhibits; after the onset of puberty when most children with MND present with a single cluster of MNiscrimination is based on the type of dysfunction present (Table 3) . Seemingly the process of puberty converts the nonspecific, quantitative expression of dysfunction of the prepubertal nervous system into a specific, qualitative, and possibly more adult-like display of brain dysfunction.
SIMPLE MND
The data of the GPP indicated that the estimated prevalence of simple MND in the general population is 15% at 9 years and 3% to 4% at 14 years (Hadders-Algra, 2002 Animal research indicates that prenatal stress can induce permanent alterations in the structure and function of the central nervous system (Weinstock, 2001 ). Studies in rats showed that prenatal stress induced by psychological stress of the mother does results not only in a long-term dysregulation of the hypothalamic-pituitary-adrenal axis, such as hyperreactivity to stress, but als0 in changes in serotonergic and noradrenergic activity in the cerebral cortex and alterations in dopaminergic activity in the striatum and prefrontal cortex (Peters, 1982; 1983; Weinstock, 2001 ). The results of other studies indicate that alterations in the development of the early arising monoaminergic systems (Lagercrantz & Ringstedt, 2001) can result in permanent changes of behavior and mild balance problems (Cases et al., 1995) .
Prenatal stress also can induce an impaired development of the maps of body representation in the primary somatosensory cortex (Cases et al. 1998 ) and inappropriately developed ocular dominance columns in the visual cortex (Gu & Singer, 1995) . coworkers (1992a, 1992b; 1992c; 1993; , who addressed the sequelae of prenatal stress in rhesus and squirrel monkeys, demonstrated that also in primates prenatal stress causes long-term alterations in the neurochemical make-up of the brain. The changes were accompanied by minor neuromotor dysfunctions such as balance problems, a delay in cognitive development, and behavioral abnormalities such as sleeping problems and decreased levels of explorative behavior, locomotion and social play, as well as sleeping problems.
In humans the evidence of the effect of maternal psychological stress on brain development of her offspring is as yet inconclusive (Mulder et al., 2002) . The prospective studies of Zuckerman et al. (1990) and Lou et al. (1994) Holsti et al. 2002; Fallang et al. 2003. In conclusion, simple MND might be considered to reflect a normal (non-pathological) but non-optimal form of brain function. For example, the front-striatal dopaminergic system may operate in a non-optimal manner. A nonoptfinal brain wiring can be due to genetic constitution (e.g., Faraone & Biederman, 1998) or to aberrant 'fetal programming' resulting from stress in early life (Kajantie et al., 2002) .
COMPLEX MND
The data of the GPP indicate that the estimated prevalence of complex MND at 9 years is 6% and that at 14 years 3% to 4% (Hadders-Algra, 2002 (1996) , who studied MND .at school age in growth retarded infants, showed that the development of complex MND was associated with an absent or reversed end-diastolic blood flow velocity in the fetal aorta. Their data and those of the GPP suggest that complex MND might be the result of a lesion of the brain at early age. The association between the low obstetrical optimality score and complex MND indicates that the lesion of the brain might be the consequence of a chain of obstetrical adversities. Similar chains of prenatal and perinatal adversities are known to play a role in the etiology of cerebral palsy (Stanley et al., 2000) , which might imply that complex MND could be regarded as a borderline form of cerebral palsy. Certain perinatal adversities occur during the part of life that corresponds to the last trimester of pregnancy. In this period especially the cerebellum and periventricular regions show a high developmental activity, which is associated with an increased vulnerability to harmful conditions. A site of predilection for lesions is the central white tnatter (Volpe, 1995) . Thus it could be surmised that at least part of complex MND might be due to an interruption of connecting fibre systems, such as the corpus callosum (Mercuri et al., 1996) or the descending systems in the internal capsule. Interestingly, a recent study indicated that lesions of the periventricular white matter in preterm infants are associated with a significant reduction of the cerebral cortical gray matter at term age (Inder et al. 1999) . Also the type of dysfunctions that play a prominent role in complex MND, namely, the dysfunctions in fine manipulation and coordination (Table 3) , point into a similar direction as they may reflect dysfunction of the cortico-striato-thalamo-cortical and cerebellothalamo-cortical pathways. These circuitries play a role not only in sensorimotor aspects of motor programming, movement planning, program selection, and motor memory but also in cognitive tasks involved in learning and in regulating attention (Alexander & Crutcher, 1990; Leiner et al., 1993; Diamond, 2000) . This could explain the strong association of complex MND with cognitive and attentional difficulties (HaddersAlgra et al. 1988b; Soorani-Lunsing et al., 1994) .
DCD, CLUMSINESS, AND MND
Few studies have investigated the relation between clumsiness or DCD and MND. The data of the GPP indicated that teachers' reports of clumsiness are related more strongly to the child's neurological condition than are parents' reports of clumsiness (Fig. 1) . Teachers considered 55% of the children with complex MND as clumsy against 13% of children with a normal neurological condition and 28% of children with simple MND. Similar relationships between DCD and MND were reported by Jongmans et al. (1997) . This group studied preterm children at the age of 6 years both by means of the Movement ABC (Henderson & Sugden, 1992) and the Touwen (1979) 
